What is claimed is: 

1 1 ■ A method for detecting nucleic acid target sequences in a sample 

2 comprising: 

3 contacting a sample of nucleic acids with an oligonucleotide probe 
_4 _under_conditions\favorableior hybridization, Jhe^o 

5 a sequence at lea^ partially complementary to a target nucleic acid sequence 

6 to be detected, the Oligonucleotide probe including a fluorescent reporter 

7 molecule and a quenOTer molecule capable of quenching the fluorescence of 

8 said reporter moleculeAsaid oligonucleotide probe existing in at least one 

9 single-stranded conformarjpn when unhybridized where said quencher 

10 molecule quenches the fluoVescence of said reporter molecule, said 

1 1 oligonucleotide probe existing in at least one conformation when hybridized to 

12 said target polynucleotide whef^Arp fluorescence intensity of said reporter 

13 molecule when said oligonuclecM probe is hybridized to said target 

14 polynucleotide is greater than meVfluorescence intensity of said reporter 

15 molecule when said oligonucleotid\\probe is not hybridized to said target 

16 polynucleotide; 

17 and 

18 monitoring the fluorescence of saidXreporter molecule, an increase in the 

19 fluorescence intensity of the reporter molecu[e indicating the presence of the 

20 target sequence. 



1 
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2. The method according to ct^m 1 wl\#rein the fluorescence 
intensity of said reporter molecule when said oligor\ucleotide probe is hybridized 
to said target polynucleotide is at least about a factokof 6 greater than the 
fluorescence intensity of said said reporter molecule \hen said oligonucleotide 
probe is not hybridized to said target polynucleotide. 
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I I 

1 target nucleic acid sequence to be detected, the oligonucleotide probe 

2 including ^fluorescent reporter molecule and a fluorescent quencher 

3 molecule cabable of quenching the fluorescence of said reporter molecule, 

4 said oligonucle^ptide probe existing in at least one single-stranded 

_ 5 conformation when unhybridized where said quencher molecule quenches 

6 the fluorescence o'R.said reporter molecule, said oligonucleotide probe existing 

7 in at least one conformation when hybridized to said target polynucleotide 

8 where the fluorescence\of said reporter molecule is unquenched, the 

9 fluorescence intensity of said reporter molecule being greater than the 

10 fluorescence intensity of sara^L^^ molecule when said probe is 

1 1 hybridized to said target poiwrn^cleotide; 

12 and U \ 

C3 13 monitoring the fluorescence orVsaid reporter molecule, an increase in the 

m 14 fluorescence intensity of the reporter moJecule indicating the presence of the 

15 target sequence. \ 

16 \ 

yj 17 38. The method according to claim ^!^-wt1ereirv^^ fluorescence 

|. 18 intensity of said reporter molecule is at least about a factor of 3.5 greater than 

"2\ 19 the fluorescence intensity of said quencher molecufetwhen said probe is 

03 20 hybridized to said target polynucleotide. \ 

1 0^9. A method for detecting nucleic acid target sequences in a sample 

2 comprising: 

3 contacting a sample of nucleic acids with an oligonucleotide probe 

4 attached to a solid support under conditions favorable for hybridization, the 

5 oligonucleotide probe having a sequence at least partially complementary to a 

6 target nucleic acid sequence to be detected, the oligonucleotide probe 

7 including a fluorescent reporter molecule and a fluorescent quencher 

8 molecule capable of quenching the fluorescence of said reporter molecule. 
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1 said oligonucleotide probe existing in at least one single-stranded 

2 conformation when unhybridized where said quencher molecule quenches 

3 the fluorescence of said reporter molecule, said oligonucleotide probe existing 

4 in at least one conformation when hybridized to said target polynucleotide 

_5 . yvherejhe fluorescence of said reporter. molecule, is unquenched,. the ratio of- 

6 the fluorescence intensities of said reporter molecule to said quencher 

7 molecule when said probe is hybridized to said target polynucleotide is 

8 greater than the ratio of the fluorescence intensities of said reporter molecule 

9 to said quencher molecule when said probe is single-stranded; 

10 and 

1 1 monitoring the fluorescence of said reporter molecule, an increase in the 

12 fluorescence intensity of the reporter molecule indicating the presence of the 

13 target sequence. 

1 ^O. The method according to claim wherein the the ratio of the 

2 fluorescence intensities of said reporter molecule to said quencher molecule 

3 when said probe is hybridized to said target polynucleotide is at least about a 

4 factor of 6 greater than the ratio of the fluorescence intensities of said reporter 

5 molecule to said quencher molecule when said probe is single-stranded. 
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3. The r?j;^ethod according to cla^m 1 wherein said reporter nnolecule is 
separated from said quencher molecule by at least about 15 nucleotides. 



4. The methoa\according to claim S^Kerein said reporter molecule is 
separated from_said quencP\er molecule by between about 15 and 60 
nucleotides. 



5. The method accordl(;ig to claim 1 wherein said reporter molecule is 
separated from said quencher molecule by at least about 18 nucleotides. 



6. The method according to\clairn^5'wherein said reporter molecule is 
separated from said quencher molecule^^y between about 18 and 30 
nucleotides. 




.AAAherein the reporter molecule is 



7. The method according to cla 
attached to a 3* terminal nucleotide of the 



8. The method according to clairp-Twherein the quencher molecule is 
attached to a 5* terminal nucleotide of the probe. 




9. The method according to claijp-iwherein^he reporter molecule is 
attached to a 5* terminal nucleotide of the probe. 

10. The method according to claim 9 wherein the i^uencher molecule is 
attached to a 3' terminal nucleotide of the probe. 



1 1 . The method according to clainx^twierein the quenfijher molecule is 
attached to a 3' terminal nucleotide of the probe. 



Any Docket No.: PELM 4264CIP2 PD/DJW 
W : \H&D\PELM\4264C2\4264C2 . 002 



-46 - 



12. -The method according to claim 1 wherein the quencher molecule is 
attached to a 5' terminal nucleotide of the probe. 

13. The method according to clainij.^wherein said nucleic acid 
polymerase is a thermostable nucleic acid polymerase. 

14. The method ^cording to claim'T wherein said reporter molecule is 
a fluorescein dye and said quencher molecule is a rhodamine dye. 



\ng 



nuci 



15. A method for dete^ 
comprising: 

contacting a sample of 
under conditions favorable for hybri 
a sequence at least partially comple 
to be detected, the oligonucleotide p 
molecule and a fluorescent quench 



nucleic acid target sequences in a sample 
ic acids with an oligonucleotide probe 



ion, the oligonucleotide probe having 
tary to a target nucleic acid sequence 
including a fluorescent reporter 
cule capable of quenching the 
fluorescence of said reporter molecule, saia oligonucleotide probe existing in 
at least one single-stranded conformation wnfen unhybridized where said 
quencher molecule quenches the fluorescencevof said reporter molecule, said 
oligonucleotide probe existing in at least one cortformation when hybridized to 
said target polynucleotide where the fluorescenceNpf said reporter molecule is 
unquenched, the fluorescence intensity of said reporter molecule being 
greater than the fluorescence intensity of said quencKer molecule when said 
probe is hybridized to said target polynucleotide; 
and 

monitoring the fluorescence of said reporter moleculeXan increase in the 
fluorescence intensity of the reporter molecule indicating the presence of the 
target sequence. 
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16. Th^xmethod according to cja^frTTSwherein the fluorescence 
intensity of said reporter molecule is at least about a factor of 3.5 greater than 
the fluorescence intensHv of said quencher molecule when said probe is 
hybridized to said target polynucleotide. 



1 17, A method for deflecting nucleic acid target sequences in a sample 

2 comprising: 

3 contacting a sample of n\jcleic acids with an oligonucleotide probe 

4 under conditions favorable for hyWidization, the oligonucleotide probe having 

5 a sequence at least partiaily complementary to a target nucleic acid sequence 

6 to be detected, the oligonucleotide probe including a fluorescent reporter 

7 molecule and a quencher molecule capable of quenching the fluorescence of 

8 said reporter molecule, said oligonucleoti)sJi/^obe existing in at least one 

9 single-stranded conformation when unhybijraized where said quencher 

10 molecule quenches the fluorescence of said^porter molecule, said 

11 oligonucleotide probe existing in at least o^e (^nformation when hybridized to 

12 said target polynucleotide where the fluorescencfe of said reporter molecule is 

13 unquenched, the ratio of the fluorescence Intensities of said reporter molecule 

14 to said quencher molecule when said probe is hybrimzed to said target 

15 polynucleotide is greater than the ratio of the fluoresctence intensities of said 

16 reporter molecule to said quencher molecule when saiq^ probe is single- 

17 stranded; 

18 and 

19 monitoring the fluorescence of said reporter molecule, an increase in the 

20 fluorescence intensity of the reporter molecule indicating the presence of the 

21 target sequence. 



1 18. The method according to o\a\vr\AT wherein the ratio oV the 

2 fluorescence intensities of said reporter molecule to said quencher molecule 
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when said orobe is hybridized to said target polynucleotide is at least about a 
factor of 6 greater than the ratio of the fluorescence intensities of said reporter 
molecule to saiel quencher molecule when said probe is single-stranded. 



19. A mei^od for detecting nucleic acid target .sequences in a sample 
comprising: 

contacting a ^mple of nucleic acids with an oligonucleotide probe 
attached to a solid support under conditions favorable for hybridization, the 
oligonucleotide probe having a sequence at least partially complementary to a 
target nucleic acid sequervfce to be detected, the oligonucleotide probe 
including a fluorescent reporter molecule and a quencher molecule capable of 
quenching the fluorescence oV said reporter molecule, said oligonucleotide 
probe existing in at least one sinigl ^-^^tranded conformation when 
unhybridized where said quenL^i 



said reporter molecule, 



molecule quenches the fluorescence of 
ucleotide probe existing in at least one 



conformation when hybridized^to s^fd target polynucleotide where the 
fluorescence intensity of said reporteXmolecule when said oligonucleotide 
probe is hybridized to said target polynucleotide is greater than the 
fluorescence intensity of said reporter molecule when said oligonucleotide 
probe is not hybridized to said target polynucleotide; 
and \ 

monitoring the fluorescence of said repotter molecule, an increase in the 
fluorescence intensity of the reporter molecule inflicating the presence of the 
target sequence. 




20. The method according to dairp^rewherein the fluorescence 
intensity of said reporter molecule when said oligonuoleotide probe is hybridized 
to said target polynucleotide is at least about a factor Af 6 greater than the 
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fluorescence intensity of said reporter molecule when said oligonucleotide probe 
is not hybridized to said target polynucleotide. 

21 . The method according to claim,>9^wherein said reporter molecule 
is separated from said\3uencher molecule by at least about 15 nucleotides. 

22. The methoo^ccording to claim^^Twher^^ reporter molecule 
is separated from said quencher molecule by between about 15 and 60 
nucleotides. 



23. The method accorcUng to clainvf9 wherein said reporter molecule 
is separated from said quencher molecule by at least about 18 nucleotides. 



24. The method according] 
is separated from said quencher mc 
nucleotides. 



laim 23wherein said reporter molecule 
le by between about 18 and 30 



25. The method according to clalprl^Q wherein the reporter molecule is 
attached to a 3' terminal nucleotide of the p)«Dbe. 

26. The method according to claimis^^^ the quencher molecule 
is attached to a 5* terminal nucleotide of the prqbe. 

27. The method according to claim Ig^herein the reporter molecule is 
attached to a 5' terminal nucleotide of the probe. 



28. The method according to clai«=i"27 whe\ein the quencher molecule 
is attached to a 3' terminal nucleotide of the probe. 
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29. XThe method according to cl^ifrrT9 wherein the quencher molecule 
is attached to terminal nucleotide of the probe. 



30. The method according to claim 19 wherein the quencher molecule 
is attached to a 5* terminal nucleotide of the probe. 



31. The methocNaccording to clairrix-1'9 wherein said reporter molecule 
is a fluorescein dye and saici quencher molecule is a rhodamine dye. 

32. The method acco^ing to claim 19"whereir^^ probe is attached to 
the solid support by a linker. 

33. The method according \o claim SgjiA/^hereirTthe linker separates the 
probe from the solid support by at least\3(/|toms. 

34. The method according to'claifrr^^^ the linker separates the 
probe from the solid support by at least 50 moms. 

35. The method according to claim 3^yvh€feir7the linker is a 
functionalized polyethylene glycol. 

36. The method according to claim 3^wh^ll^ the linker is a 
polynucleotide. 



37. A method for detecting nucleicuacid target sequences in a sample 
comprising: 

contacting a sample of nucleic acids with an oligonucleotide probe 
attached to a solid support under conditions favorable for hybridization, the 
oligonucleotide probe having a sequence at least partially complementary to a 
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